Cytotoxic action of alpha-linolenic and eicosapentaenoic acids on myeloma cells in vitro.
Both alpha-linolenic (ALA) and eicosapentaenoic acids (EPA) were toxic to SP 2/0 mouse myeloma cells in vitro. On the other hand, linoleic acid (LA), gamma-linolenic acid (GLA), di-homo-gamma linolenic acid (DGLA), arachidonic acid (AA), docosahexaenoic acid (DHA) and oleic acid (OA) were much less effective in their growth suppressive actions. Both nordihydroguaiaretic acid (NDGA) and Indomethacin (IM) could block the action of the fatty acids indicating a role for prostaglandins (PGs) and leukotrienes (LTs) in the growth suppressive action of ALA and EPA. Superoxide dismutase (SOD) completely blocked, while vitamin E and reduced glutathione (GSH) could prevent to a limited extent the anti-proliferative effects of ALA and EPA. Catalase, mannitol, chlorpromazine (CPZ) and trifluoperazine (TFP) did not block the cytotoxic actions of ALA and EPA. N(G)-mono-methyl L-arginine (N(G)MMA), an analogue of L-arginine, which inhibits nitric oxide synthase, was ineffective in preventing the cytotoxicity induced by ALA and EPA. Fatty acid analysis of the various lipid fractions of SP 2/0 cells treated with ALA and EPA showed significant incorporation of these fatty acids in the cell membrane lipid pools. These results suggest that ALA and EPA induced suppression of SP 2/0 cell proliferation is cyclo-oxygenase (CO), lipoxygenase (LO) and superoxide dependent. Lipid peroxidation has only a limited role in this process. Both calmodulin dependent process and L-arginine derived nitric oxide do not seem to have a role in the cytotoxic action of ALA and EPA in these cells.